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Linh vwe ky thuit dwoc dé cap
Sang ché @ cap dén hdn hop gbm polyete amit khéi va poly(met)acrylat,
toi san phdm dic x6p bang hdn hop nay, t&i quy trinh san xuét san phim dac néy

" va mo ta viéc st dung nd.

Tinh trang k§ thu@f ciia sing ché

Céc xbp polyme thuong dugc sir dung trong cong nghiép & quy mo 16n.
Cac polyete amit khéi (PEBA) 1a mot thanh phén trong vét liéu xdp 1a da biét.
Tuy nhién, néu PEBA duoc tao x6p ma khong c6 chét phu gia, thi x6p dugc tao ra
khong bén: san phdm dic x6p bi xep. |

Céc polyete amit khdi (PEBA) 1a cac copolyme khdi ma dwoc tao ra boi
viéc tring ngung (oligo)polyamit, dic biét 1a polyamit d4 duoc lam 6n dinh bang
axit, véi polyete c6 dau cudi ruou hodc dau cudi amin. Polyamit d3 dugc 1am 6n
dinh bang axit ¢6 du cic nhom dau cubi axit carboxylic. Ngudi c6 hidu biét trung
binh trong linh vuc k§ thuat nay thuong goi cac khdi polyamit nay la céc khéi
ctng va cac khdi polyeste 1 cac khdi mém.

WO 2017/167197 md ta cac hdn hop polyme gdm 20% t6i 99% nhua nhiét
déo va 1-80% hat xdp poly(met)acrylimit. DE 102014216992 mo ta quy trinh san
xuét cac hat polyme di gidn nd tir polyamit, vi du, PEBA, ma c6 thé dugc st
dung, vi du, dé san xuit cac bd phéan gidm chén cho quén 40 thé thao.

Trén co s& cac giai phap k¥ thuét da biét nhu vay, muc dich cua sang ché 1a
tim ra cc hdn hop trén co s& PEBA thich hop ding dé tao ra x6p nhe va én dinh.
Ty trong ciia né can phai du thip dé c¢6 thé co duge su giam trong lugng mot cach
dang ké caa san phim. Hon nita, loai x6p mém déo ma ¢6 dd mém déo nhét dinh
va céc dic tinh bat ndy hodc dan hdi 1a s& duogc mong mubn. San phém dac xép
duoc tao ra cin phai c6 do bén co hoc cao va do 6n dinh xép cao. Xép nay can

phai c¢é su phan bd 16 ddng nhat va kich thude 16 dong nhét.
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Ban chit k§ thuat ciia sang ché

Muc dich cta sang ché da dugc giai quyét béi hdn hop gdm PEBA va it
nhit mot poly(met)acrylat, trong d6 ty 1& khéi luong cia PEBA so véi
poly(met)acrylat nim trong khoang tir 95:5 dén 60:40. Poly(met)acrylat ndy dugc
chon tir poly(met)acrylimit, polyalkyl(met)acrylat va cac hdn hgp ctia chiing.

MO ta vin tit cac hinh vé
Fig.1, Fig.2, Fig.3, Fig.4, Fig.5, Fig.6, Fig.7, Fig.8 va Fig.9 lan luot 1 4nh

chup duéi kinh hién vi ctia cac x6p ﬁrong ung duogc tao ra theo vidu tir 1 t61 9.

MO ta chi tiét sang ché

PEBA c6 thé duoc tao ra, vi du, tir phan Ung ciia cic polyamit véi céc
polyete nhu polyete diol hodc polyete diamin. Viéc tao ra PEBA d4 dugc md ta, vi
du, trong EP-A-1518901 (US 2005/014842).

Céc polyamit thich hop (PA) bao gém, vi du, PA6, PA11, PA12, PA613,
PA1012, PA612, PA109, PA1013, PA1010 va PA69. Chiing c6 thé dugc tao ra tir
lactam hodc axit w-aminocarboxylic hodc tir phan Gng cia diamin vo6i axit
dicarboxylic. |

Céc polyete diol thich hgp bao gém, vi du, butan-1,4-diol, butan-1,3-diol,
propan-1,3-diol, etylen glycol hodc polytetrahydrofuran. Cling c6 thé st dung cac
khdi polyete diol hdn hop véi su phan bd ngiu nhién hodc theo timg khdi. Noi
chung, ching c6 khéi luong phén tir trung binh sd ndm trong khoang tir 230 dén
4000g/mol.

Polyete diamin thich hop c6 thé dugc tao ra bang cach chuyén héa polyete
diol trong tng béi viéc amin hoa khir hodc két hop véi acrylonitril cliing véi viéc
hydro hoa tiép theo (vi du, EP-A-0434244; EP-A-0296852). Néi chung, ching c6
khéi luong phan tir trung binh s6 ndm trong khoang tir 230 dén 4000g/mol. Cac
polyete diamin thuong phdm cé ngudn gbe tir propylen glycol 1a cac thuong pham

cé ban trén thi truong ctia hang Huntsman duéi tén JEFFAMINE "D series".
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Tt hon, néu ham lugng polyete trong PEBA nam trong khoang tir 10%
dén 50% khdi lugng, tdt hon nita 13 ndm trong khoang tir 20% dén 40% khdi
lwgng, trong moi trudng hop du dugc tinh theo tong khéi lugng ctia PEBA.

Céc PEBA thich hop 1a da biét d6i v6i ngudi c6 hiéu biét trung binh trong
linh vuc k§ thudt ndy va c6 ban san trén thi trudng, vi dy, cua hang Evonik
Resource Efficiency GmbH, Marl dudi tén san phim VESTAMID®.

Céc PEBA thich hop c6 thé, vi du, c6 d6 cting Shore D nam trong khoang
tir 30 dén 70, t6t hon 13 ndm trong khoang tir 35 d&n 65. Do cing Shore D do
duoc theo ti€u chun ISO 868 ¢ 23°C + 2°C. |

Theo mot phuong an dugce uu tién cua sang ché, PEBA nay dugc lam bn
dinh bang amin. Do d6, n6 c6 cac nhém cudi amin trén céc nhém cudi carboxyl
véi lugng du. Trong ban mo ta ndy, cdc thuat ngit “dugc lam 6n dinh bang amin”
va “co dau cubi amin” duoc st dung hoan ddi cho nhau. Tét hon, néu PEBA d3
dwoc 1am 6n dinh bang amin ndy c6 luong du nam trong khoang tir 20 dén
60mmol cta céc nhém cudi amin/kg PEBA, t6t hon 1a nim trong khoang tir 30
dén 50mmol/kg.

Theo mdt phuong 4n duge uvu tién khac, PEBA dugc st dung theo sang ché
duoc 1am 6n dinh bing carboxyl. Do d6, n6 ¢6 cac nhém dau cudi carboxyl trén
cac nhom cubi amin véi luong du. Trong ban mé ta nay, cac thuit ngit “dugc lam
4n dinh bang carboxyl” va “c6 dau cudi carboxyl” duge st dung hoan d6i cho
nhau. T8t hon, néu PEBA da dugc 1am 6n dinh bang carboxyl c6 lugng du nam
trong khoang tir 20 dén 60mmol clia céc nhém cudi carboxyl/kg PEBA, tét hon 14
ndm trong khoang tir 30 dén 50mmol/kg.

Ciing nhu PEBA, c4c hdn hgp theo sang ché ciing bao gdm
poly(met)acrylat, poly(met)acrylimit, polyalkyl(met)acrylat hodc cac hdn hop cia
ching. Nhém (met)acrylat néu trong ban mo ta dugc dung dé dé chi ca
metacrylat, nhu metyl metacrylat, etyl metacrylat, v.v., 14n acrylat, nhu metyl
acrylat, etyl acrylat, v.v., va cac hdn hop clia ching. Hon nita, thuat ngit
“(met)acrylat” ciing bao ham céc din xuét cta axit acrylic va axit methacrylic

theo nghia rong, nhu céc imit va amit.
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Tét hon, néu poly(met)acrylimit dugc vu tién st dung theo sang ché c6 cac

don vi lap lai ma c6 thé thé hién dugc bang cong thirc (IV):

R R
— cHz | |
psd )
NN
o |

trong d6 R' va R? 1a gidng nhau hoic khac nhau va 1a hydro hodc nhom metyl va
R 12 hydro, gbc alkyl ¢6 1 t6i 20 nguyén tir cacbon hodc gbc aryl ¢6 2 t6i 20, tdt
hon 1a 4 t6i 15, tdt hon nita 1 5 t6i 12, t6t nhat 13 6 t6i 10, nguyén tir cacbon. Su
vu tién duoc danh cho hop chit (IV) trong d6 mdi gbc trong s6 ba gbc RY, R?va
R? déu 14 nh6m metyl.

Cac poly(met)acrylimit dugc uvu tién bao gdbm cic nhém sau: a) N-
alkylacrylimit c6 cong thire (IV), b) axit (met)acrylic, ¢) (met)acrylic anhydrit, d)
(met)acrylat, trong d6 mdi nhém trong sb cac nhom a)-d) c6 mit v6i ham lugng it
nhét 1 1% khdi lwong, tinh theo tong khéi lugng cua poly(met)acrylimit. Tét hon
13, poly(met)acrylimit chtra 10-95% khdi lugng, t6t hon 1a 20-70% khéi lugng va
t5t hon nita 13 25-40% khéi luong cta N-alkylacrylimit c¢6 cong thic (IV). Tét
hon, néu tong ham lugng cla cic nhém b) Ve‘i ¢) ndm trong khoang 5-20% khbi
luong, tdt hon nita 12 ndm trong khoang 8-17% khéi luong va dic biét tot 1a ndm
trong khoang 10-15% khéi lwong. Poly(met)acrylimit c6 thé chira e) cac monome
khac. Ham lugng cua né thudng 1a <10% khéi luong. Cac ham lugng ndy duge
tinh theo tdng khéi luong ciia poly(met)acrylimit. Ching c6 thé duoc xé4c dinh bi
quang phé NMR hoic IR.

Trong lugng phan tr tiéu biéu M,, cia poly(met)acrylimit nim trong
khoang 50000-150000g/mol va tdt hon 1a 90000-110000g/mol (x4c dinh dugc
theo tiéu chudn PMMA khang GPC).

Mot poly(met)acrylimit dugc uu tién thich hop la poly(N-
metyl)metacrylimit (PMMI). Theo mt phuong an dugc dédc biét wu tién cla séng

ché, poly(met)acrylimit gbm 25-35% khéi luong cia N-alkylacrylimit ¢6 cong

-5



41653

thirc (IV): trong d6 mbi gbc trong s6 ba gbc R', R? va R’ déu 12 nhém metyl, 1%
t61 5% khéi lugng ctia nhém axit metacrylic, 5% t6i 20% khéi lugng cia cac
nhém metacrylic anhydrit va 40% t6i 65% khdi luong cia nhém metyl
metacrylat.

Viée tao ra poly(met)acrylimit 13 da biét va da dugc mé ta, vi du, trong
Patent Anh sb 1078425, Patent Anh s6 1045229, Patent Dirc s6 1817156 (= Patent
Mg¥ s6 3627711) hoac Patent Pirc s6 2726259 (= Patent M§ s6 4139685) hodc don
patent Dtic DE-A-102008001695 (=US 2011/015317 Al).

Ngoai ra, cac polyme nay cé thé chira cac don vi monome khac ma cé thé
thu duoc, vi duy, tir cac este cua axit acrylic hodc axit metacrylic, ddc biét vdi cac
ruou thip c6 1-4 nguyén tir cacbon, styren, axit maleic hogc anhydrit cia né, axit
itaconic hodc anhydrit cia nd, vinylpyrolidon, vinyl clorua hodc vinyliden clorua.

Ham luong ciia cdc comonome ma c6 thé 1 khé vong hoéa, néu nhu khong
cao hon mirc 30% khdi lugng, t6t hon 14 20% khéi lugng va t6t hon nita 1a 10%
khéi lugng, tinh theo khdi lwong ctia cdc monome.

~ Polyalkyl(met)acrylat c6 thé dugc sir dung riéng ré& hoic duéi dang hdn
hop hdn hop ciia cic polyalkyl(met)acrylat khac nhau. Ngoai ra,
polyalkyl(met)acrylat c6 thé dugc st dung duéi dang copolymé.

Trong pham vi cua séng ché, su wu tién dic biét dugc danh cho polyme
ddng nhit va copolyme ctia C1-C18-alkyl (met)acrylat, thich hop 1a C1-C10-alkyl
(met)acrylat, dic biét 1a C1-C4-alkyl (met)acrylat polyme ma cé thé tiy ¥ chira
cac don vi monome khac nhau. A

Polyalkyl(met)acrylat dugc st dung theo sang ché chira 80% khéi luong t6i
99% khéi lugng ciia cac don vi metyl metacrylat (MMA) va 1% khéi lugng t6i
20% khdi luong, t&t hon 1a 1% khéi luong t6i 5% khdi luong, cia cac don vi Cl1-
C10-alkyl acrylat, tinh theo tong khéi luong ciia polyalkyl(met)acrylat. Cac don
vi C1-C10-alkyl acrylat dugc dic biét wu tién gdm cac don vi metyl acrylat, etyl
acrylat va butyl acrylat, va cac hdn hop ctia chiing. '

Cac san phidm va viéc tao ra chung la dd biét (Hans R. Kricheldorf,
Handbook of Polymer Synthesis, Part A, Verlag Marcel ‘Dekker Inc. New York -
Basle - Hongkong, p. 223 ff.; H. G. Elias, Makromolekiile [Macromolecules],

-6-



41653

Hiithig und Wepf Verlag Basle - Heidelberg - New York; US 2146209, US
4246374).

Viéc st dung céac copolyme chira 70% khdi luong t6i 99% khéi luong, dic
biét 1a 70% khéi luong téi 90% khéi luong, ciia C1-C10-alkyl metacrylat, tinh
theo tong khéi lugng ctia cac copolyme, da duge chi ra 1a rat hiru ich. C1-C10-
alkyl mefacrylat duoc wu tién gdm metyl metacrylat, etyl metacrylat, propyl
metacrylat, isopropyl metacrylat, n-butyl metacrylat, isobutyl metacrylat, tert-
butyl metacrylat, pentyl metacrylat, hexyl metacrylat, heptyl metacrylat, octyl
metacrylat, isooctyl metacrylat va etylhexyl metacrylat, nonyl metacrylat, dexyl
metacrylat, va xycloalkyl metacrylat, vi du, xyclohexyl metacrylat, isobornyl
metacrylat hodc etylxyclohexyl metacrylat.

Céc copolyme dic biét duge wu tién chira 70% khéi luong t6i 99% khéi
lugng clia cac don vi metyl metacrylat (MMA) va 1% khdi luong t6i 20% khéi
lugng, t6t hon 13 1% khéi lugng téi 5% khéi luong, cia cac don vi C1-C10-alkyl
acrylat, tinh theo tong khdi luong ciia cac copolyme, dic biét 1a cac don vi metyl
acrylat, etyl acrylat va/hodc butyl acrylat. Mot comonome dugc wu tién khac 1a
styren.

Polymetylmetacrylat (PMMA) 1a mdt polyalkyl(met)acrylat duogc uu tién
dac biét.

Mot polymetylmetacrylat ma d& dugc chi ra 1a hitu ich ¢6 chira 1% khéi
lwong-18% khdi luong ciia metyl acrylat va 82% khdi lwong-99% khéi luong cua
metyl metacrylat, t6t hon nita 14 2% khéi luong-10% khéi luong ciia metyl acrylat
va 90% khdi luong-98% khéi lugng ciia metyl metacrylat, va t6t nhat 1a 3% khéi
lwong-6% khdi lugng ciia metyl acrylat va 94% khdi luong-97% khéi luong cia
metyl metacrylat, trong moi trudng hop déu dugc tinh theo tong khéi luong cua
metacrylat va metyl metacrylat. TSt hon, néu trong lwong phan tr Mw nam trong
khoang tir 70000g/mol dén 240000g/mol, t6t hon nita 13 ndm trong khoang tur
80000g/mol dén 220000g/mol va tt nhit 12 ndm trong khoang tir 90000g/mol dén
200000g/mol. Ngoai ra, cac polyme nay c6 thé chtra cac don vi monome khac ma
c¢6 thé thu duoc, vi duy, tir cac este cla axit acrylic hodc axit metacryliq, dac biét

v61 céc rugu thap ¢ 1-4 nguyén tir cacbon, axit maleic hodc anhydrit ctia no, axit
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itaconic hodc anhydrit ciia n6, vinylpyrolidon, vinyl clorua hodc vinyliden clorua.

Ham luong clia cac comonome ma c6 thé 1a kho vong héa, néu nhu khéng
cao hon mirc 30% khédi lwong, t&t hon 12 20% khéi lwong va t6t hon nita 13 10%
khéi luong, tinh theo khéi luong ciia cic monome. Cac monome dé déng vong
duoc hiéu 13 cac hé da tao chirc chua bdo hoa & vi tri a-,p- mang chtrc chirc nhu
da dugc mo ta trong cc 4n phim chuyén nganh nhu EWG (= nhém rut electron)
trén gdc vinyl. Cac vi du vé cac hé mang chitc EWG bao gbm céc phan tir ¢6
nhém nitril hodc axit carboxylic va cac este ciia ching. Chting khong bao gbm céc
monome khé déng vong nhung dé triing hop vinyl; cc vi du vé chiing bao gdm a-
metylstyren, styren, vinyl axetat, vinylpyrolidon, etylen, propylen, vinyl clorua,
vinyliden clorua, isopren, butadien, vinyl ete hodc isobutylen.

Ciing ¢6 thé st dung polyme da dugc cii bién vé kha ning chiu va dép.
Mot polyme da dugc cai bién vé kha nang chiu va ddp dugc uvu tién cd cAu trac
16i/v6 hodc chu tric 161/vo/vo. St vu tién dic biét duoc danh cho 18i polybutadien
dugc ghép vai mot hodc hai vd. Cac vo nay cod thé dugc chon tir metyl metacrylat,
metyl acrylat, etyl (met)acrylat, styren, acrylonitril va cac hdn hop ctia ching. Cac
polyme nhu vay da dugc md ta, vi du, trong WO 2002/062890 Al.
- Polyalkyl(met)acrylat ¢6 thé duoc tao ra theo cac phuong phép tring hop
da biét trong linh vyc k¥ thut nay, su uvu tién dic biét duge danh cho cac phuong
phap tring hop gbc tw do, dic biét 1a cdc phuong phép tring hop dang khdi, dung
dich, huyén phu va nhil turong. Céc chit khoi mao dic biét thich hop cho cdc muc
dich nay bao gdm céc hop azo nhu 2,2'-azobis(isobutyronitril) hogc 2,2’-
azobis(2,4-dimetylvaleronitril), cac h¢ oxy hoa-khtr, vi du, td hop cda amin bac ba
v6i peroxit hodc natri bisulfit va persulfat ctia natri, kali hodc amoni hoéc tdt hon
1a cac peroxit (xem, vi du, H. Rauch-Puntigam, Th. Vélker, "Acryl- und
Methacrylverbindungen” [Acrylic and Methacrylic Compounds], Springer,
Heidelberg, 1967 hodc Kirk-Othmer, Encyclopedia of Chemical Technology, Vol.
1, pages 386 ff., J. Wiley, New York, 1978). Cac vi du vé céc chét khoi mao trung
hop peroxit dédc biét thich hop gbm dilauroyl peroxit, tert-butyl peroctoat, tert-
butyl perisononanoat, dixyclohexyl peroxydicarbonat, dibenzoyl peroxit va 2,2-

bis(tert-butylperoxy)butan. Ciing c¢6 thé duoc wu tién néu thuc hién viéc tring hop
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v6i hdn hop cia cac chit khoi mao tring hop khac nhau c6 thoi gian ban hiy khac
nhau, vi du, dilauroyl peroxit va 2,2-bis(tert-butylperoxy)butan, dé duy tri dong
chay céc gbc trr do khong ddi trong qua trinh tring hop va & cac nhiét do tring
hop khéc nhau. Ham luong chat khoi mao tring hop dugce sit dung n6i chung nam
trong khoang tir 0,01% khéi lwong dén 2% khdi hrgng, tinh theo hdn hop
monome. — |

Viéc trung hgp nay co thé duoc thuc hién mot cach lién tuc hodc timg mé.
Sau khi tring hop, polyme dugc tao ra thong qua cac bude phan 1ap va tach thong
thuong, vi du, loc, déng ty, sdy phun hodc dun nhanh. Trong truong hop polyme
dang tAm (v4t liéu roi), néi chung 13 s& khong c6 cac cong doan kiéu trén.

Do dai mach cia céc polyme hodc copolyme nay c¢6 thé dugc diéu chinh
béi viée trung hop monome hodc hén hop monome véi sy ¢6 mat cua cac chit
diu chinh trong luong phan tir nhu, dic biét 13, cac mercaptan da biét cho muc
dich nay, vi dy, n-butyl mercaptan, n-dodecyl mercaptan, 2-mercaptoetanol hodc
2-etylhexyl thioglycolat, pentaerytritol tetrathioglycolat, trong do céc chit diéu
chinh trong luong phan tir thudng duge st dung v6i lugng ndm trong khoang tir
0,05% khéi lugng dén 5% khéi lwong, tinh theo monome hodc hdn hgp monome,
tt hon 1a véi luong ndm trong khoang tir 0,1% khdi lwong dén 2% khdi luong va
t6t hon nita 1a véi luong ndm trong khoang tir 0,2% khdi lwong dén 1% khéi
luong, tinh theo monome hodc hon hop monome (xem, vi du, H. Rauch-
Puntigam, Th. Volker, "Acryl- und Methacrylverbindungen", Springer,
Heidelberg, 1967; Houben-Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], vol. XIV/1, page 66, Georg Thieme, Heidelberg, 1961 hoac
Kirk-Othmer, Encyclopedia of Chemical Technology, vol. 1, pages 296 ff., J.
Wiley, New York, 1978). Su uu tién dac bi¢t dugc danh cho viéc sir dung n-
dodecyl mercaptan lam chét diéu chinh trong lugng phan tt.

Tt hon, néu hdn hop theo sang ché chira it nhat mot hop chét ¢6 cong thirc

D:
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T T T2 T2 T
R? T 0 SII o) sl,i 0 Ti 0 S| R’
R R R R2 R
. M

trong do:
R doc 1ap 1a gbe alkyl c6 1 tdi 11, tét hon 13 1 t-('ri 4, nguyén tir cacbon, t6t hon 14
gbc metyl,
R! doc 1ap 1a R hoidc gbc polyeste,
R? doc 1ap 1a R hoic gbc hydrocacbon ¢6 12 t6i 36 nguyén tir cacbon, t6t hon 1a
14 t&i 30 nguyén tir cacbon, tot hon 13 16 t6i 26 nguyén tir cacbon,
n, m va p doc 1&p véi nhau nim trong khoang tir 0 dén 58,
v6i diéu kién:
AN =n+m+ p+ 2 nim trong khoang tir 10 dén 100, topts hon 1 nam trong
khoéang tir 15 dén 60,
va
1a tAt ca R! khong phai 1a R khi tit ca R* 1a R va it nh4t mot R” khong phai 1a R
khi tit caR' 1aR
va/hoac
1a tht ca cac gbe R' khong 1a R khi m va p bang khong va 1a m hodc p, t6t hon 1a
m, khéc 0 khi tit ca cac gbc R'1aR
lam chét chuyén pha. Chiing 14 polyeste siloxan hozc alkyl siloxan.
Céc chi sd duge sir dung trong cac cong thirc can phai duoc xem 13 céc tri
s trung binh théng ké (c4c tri s6 trung binh s6 hoc).
Céc hop chét dugc vu tién 13 céc hop chét c¢6 cong thire (I) trong d6 p = 0.
Néu cac gbe R 1a cac gbc polyeste, thi t6t hon néu cac g nay dugce tao ra
tir 3 t6i 30, tdt hon nita 1a tir 8 t6i 25 va dic biét tot 1a tir 15 t&i 22 don vi este.
Ném trong sb cac rugu ban dau, cac gde polyeste c6 thé bao gdbm cac gbe rugu
ctia chiing ¢6 ngudn gde tir cac ruou khéng no bac mot (xem quy trinh tao ra no).

Tét hon, néu cac gbe polyeste nay cb ciu tric ¢6 cong thire (IT):
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Re®R)H (D)

cung véi

Ry =-(CH2)x-O-,

R, = C(0)-(CH),-O-

x =2 t6i 10, tot hon 1a 3 t6i 7, ddc biét 12 6, va

y =2 t6i 10, tét hon 1a 3 t6i 8 va tét hon nita 1a 4 hoac 5.
Z =3 161 30, tot hon 1a 8 t&i 25 va dic biét tot 1a 15 t6i 22.

Céc ky hiéu “q” va “r” chi nham muc dich phan biét gita cac gbc “R” véi
nhau va khong thé hién cho cac chi s6 lién quan t6i gia tri s bat ky.

Céc gbe polyeste ¢6 thé duoc tao ra tir cac phan tir ban dau gidng nhau
hoic khéc nhau. Tét hon, néu cac gbe polyeste nay dugc tao ra tir cac phan tir ban
dau gidng nhau. Céc gbe polyeste duge wru tién 1a cac gbec ma duoc tao ra ma tét
hon 1a béi s (poly)este hdéa mé vong lacton. Cac gbe polyeste duge uvu tién dic
biét 1a céc géc thu dugce bai su (poly)este hda caprolacton hodc valerolacton, dac
biét 1a e-caprolacton, 3,5,5-trimetylcaprolacton hodc d-valerolacton va dac biét tdt
1a e-caprolacton. Céc hop chit dwgc uu tién c6 cong thire (I) trong d6 R' 1a cac
gdc polyeste ma da dugc tao ra tir 3 t&i 30, t6t hon 1 8 t6i 25 va dic biét tét 14 15
t6i 22 don vi e-caprolacton. Tét hon, néu cac gbc R' 1a cac géé polyeste gidng
nhau.

Khi cac gbc R! déu 1a R, trong d6 R tdt hon 12 gbc metyl, R* tét hon 1a gbe
hydrocacbon c6 12 t6i 36 nguyén tir cacbon, tt hon 1a 14 t6i 30 nguyén tir
cacbon, tot hon nita 12 16 t6i 26 nguyén tir cacbon, N t6t hon 1a khong nho hon
30, voi su vu tién 13 tir 40 t&i 50. p trong trudong hop néu trén tét hon 14 bang 0 va
m t&t hon 13 nim trong khoang tir 30 dén 48.

Khi mét hogc nhiéu gbe R' 12 gbc polyeste, N t6t hon 14 nim trong khoang
tir 10 dén 45, tbt hon 1a ndm trong khoang tir 18 dén 35 va dic biét tbt 1a nim
trong khoang tir 20 dén 30. .

Céc hop chét thich hop c6 cong thue (I) bao gf)m, vi du, TEGOMER® H-
Si 6440 P va TEGOPREN 6846, 1 thuong phdm c6 ban sin ctia hing Evonik.

Céc hop chét c6 cong thie (I) c6 thé duge tao ra bdi cac quy trinh da biét

bdi phan Gng cua hydrosiloxan twong ung v6i hydrocacbon khong no hodc rugu
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khong no va sy (poly)este hoa tiép theo hoic bsi phan tmg truc tiép cua polyeste
khong no véi hydrosiloxan. Phan tmg nay c6 thé dugc thuc hién nhu duge moé ta
trong EP 1640418 bang cach hydrosilyl hoa/bing cach hydrosilyl héa loai nuéc.
Viéc tao ra cac polysiloxan chira cac géc’ polyeste c6 thé dugc tim thiy trong EP
0208734 ching han.

Tét hon, néu it nhat mot hop chit co cong thiic (I)— c6 mit v6i ty 1& nam |
trong khoang tir 0,1% dén 10% khéi luong, tinh theo téng khdi luong cta hdn hop
ddng nhét (bao gdm it nhit mot hop chit ¢6 cong thic (I) va it nhit mot hop chit
6 cong thie (I)). Tét hon, néu ty 1é clia polyeste siloxan nim trong khoang tir
0,5% dén 8% khdi luong, ddc biét tét 1a nim trong khoang tir 0,9% dén 5% khdi
lwong. Tét hon, néu ty 16 cua alkylsiloxan ndm trong khoang tir 0,4% dén 9% khéi
lugng, dic biét tét 12 nim trong khoang tir 0,9% dén 6% khéi luong.

T6t hon, néu hdn hop theo sang ché con chura it nhit mot hop chét ¢6 cong
thtre (I1): A
R’0(S0),(EO)(PO)(BO)R* (11D
trong do:

R® = gbc mach thing hodic mach nhanh hoic vong béo cd 2 téi 30 nguyén tir
cacbon, ' |
R'= hydro, gdc axyl, gbc alkyl hoic gdc axit carboxylic trong moi trudng hop co
1 t61 8 nguyén tir cacbon,

SO = styren oxit,

EO = etylen oxit,

PO = propylen oxit,

BO = butylen oxit va

a=1td15,

b =3 t6i 50,
c=0t6i 10,
d=0tdi 10,

trong dé a, ¢ hoac d khac 0, b > = a+c+d,

1am chét chuyén pha. Ching 1a c4c styren oxit polyete.
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Cac monome alkylen oxit khac nhau va ty 1€ cua ching trong toan bd
polyme cho phép c6 thé kiém soat mot cich dic biét sy céan bang tinh ky
nugc/tinh ra nudc. Puge vu tién dac biét 1a su sép xép theo khdi v6i cac nhom
d4u cudi twong dbi ky nude nhu propylen oxit hodc dic biét 13 butylen oxit.

Nhu da biét 13, cac polyglycol ete rugu béo 14 cac chit duge san xult véi
quy md cong nghiép, dic biét 1a béi phan Ung cong cua etylen oxit 'Vé/hoac
propylen oxit véi s c6 mit ctia chat xiic tac axit hodc bazo theo cac giai phap k§
thuét da biét trong linh vuc k§ thuét nay, t6t hon 1a dudi 4p sudt va & nhiét do cao.
Tuy thudc vao ban chét ctia chét xtc tc duogc st dung, céc san phém cO sy phan
bb ddng nht tap trung it hodc nhiéu.

Tuy nhién, cac polyalkylen oxit c6 nhém dau cudi hydroxyl di dugc tao ra
~nhu vay ¢ thé ciing dugc este hoa bang axit carboxylic va/hoic anhydrit ciia nd
dé tao su bit gitt nhém OH. Phan tng este hoa nayco thé duoc thué hién véi axit
carboxylic béo hodc thom c6 2 t6i 18 nguyén tir cacbon. Viéc este hoa ndy c6 thé
duge thuc hién theo cach thuc da biét dudi su xuc tac axit. Cing co thé lya chon
viéc ete héa 1am phan Gng bét gitr nhém dau cudi thay cho viéc este hoa. Nham
muc dich d6, cac hop chit dugc phan tng theo quy trinh theo céc gidi phéap k¥
thuét da biét véi alkyl halogenua mach théng hodc mach nhanh, béo hoéc thom
trong céac diéu kién tdng hop ete Williamson. Phan tng v6i metyl clorua duge dic
biét wu tién. Cac nhém dau cudi hydroxyl c6 thé dugc ete héa khong hoan toan
hodc hoan toan theo cach nay.

Tét hon, néu it nhat mot hop chit c6 cong thic (III) ndy c6 mit véi ty 18
nim trong khoéng ttr 0,1% dén 20% khéi luong tinh theo tng khéi lugng ctia hdn
hop ddng nhét (bao gdm it nhit mot hop chét ¢6 cong thire (I) va it nhit mot hop
chét c6 cong thire(IIl)). Tt hon, néu ty 1& clia styren oxit polyete nim trong
khoéng tir 0,9% dén 15% khéi lugng, t6t hon nita 12 ndm trong khoang tir 2% dén
12% khéi luong. |

Hdn hop theo sang ché ¢ thé chira ca it nhat mot hop chit c6 cong thire (1)
14n it nhat mot hop chat c6 cong thire (IID).

Tét hon, néu hdn hop theo sang ché chira cac chit phu gia nhu chit nhuém

mau nhu chat tao mau hodc thudc nhudm, dic biét 1a thuéc nhudém hiru co. Hon
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nita, hén hop theo sang ché c6 thé chira chit én dinh quang, chit én dinh UV, chét
hép thu UV, chit hép thu IR, chét ¢6 hoat tinh khéng vi sinh, chét 1am cham ngon
lira, chét 6n dinh nhiét, chit chdng oxy hoa, polyme lién két ngang, chit phu gia
gia cudng soi vO co hoic hitu co, chét chéng va dap va cac hén hop cia chung.
T6t hon, néu hdn hop theo sang ché c¢6 chira khong qua mic 10% khéi luong, tot
hon nira 12 khong qua mirc 5% khdi luong va dic biét 1 khong qué mirc 2% khéi
luong cac chét bd trg va chat don, trong moi truong hop déu duge tinh theo tdng
khdi lugng ciia hdn hop nay va chét phu gia.

- Sang ché con d& xuét san phim duc xdp c6 thé tao ra dugce tir hdn hop theo
sang ché. Tét hon, néu cac san phdm dic nay c6 ty trong khong 16n hon mirc
350kg/m’, t6t hon 12 khong 16n hon mirc 130kg/m’.

Quy trinh 1 ding dé san phdm diic xdp theo sang ché bao gdém céc bude:

a. 1am néng chay theo sang ché,

b. ép din hdn hop néng chay nay dé thu duogc cac vién,

c. duc 4p luc cac vién nay dé thu dugc san phim diic hodc tim ép din va

d. dua san phim duc hodc tAm ép din nay vao trong 16 hip va xir Iy bing chit tao
x6p vat 1y dé tao ra san phdm duic x6p.

Quy trinh 1 nay c6 thé duoc thuc hién, vi du, nhu sau: Céc vién da dugc
tao ra tir PEBA va poly(met)acrylat dugce dinh luong dudi dang hdn hop tron sin
kho hoic riéng biét nhd cac can dinh luong thé tich hodc khéi lugng vao may dun
da dugc lam nong trudce téi nhiét do thich hop (vi du, may dun hai truc cuia hang
Coperion hodc hang Berstorff hodc may dun mdt truc cia hang Buss hodc cac
mdden tiéu chudn khac). Trén truc vit twong tmg, vdi téc do thich hop, cac vién
dugc 1am néng dé tao ra khéi néng chay. Trong may din nay, hdn hop duge lam
néng véi tde do truc vit thich hop dé tao ra khdi nong chay. Khdi néng chay duoc
ép qua tAm khuén dé tao ra cac dai néng chay. Cac dai néng chay nay c6 thé duoc
1am ngudi trong bé nuéde, vi du, xubng nhiét d6 trong phong. Cac dai da dong
ctig va ngudi nay duge cit nho thanh timg vién trong may cét vién tir dai. Theo
cach khac, chung c6 thé dugc cit nhé thanh ting vién va duoc lam ngudi nhdy may
tao Vién dudi nudce (vi du, cda hang Econ, BKG, Gala). Céac vién da tao ra nay

duoc 1am kho trong cic may sy khong khi khé & nhiét d6 nim trong khoang tir
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50 dén 95°C, vi dy, trong vai gid dé c6 ham lugng nude thép, vi du, nam trong
khoang tir 0,001% dén 0,1%. Céac vién kho nay duge tao tdm, vi du, trén may duc
ap luc tryc vit nhidu ving véi nhiét 6 dng liéu 150 t6i 300°C. Khudn dic ap luc
sau d6 duoc lam ngudi. Cac mau thir hinh 14p phwong c6 thé dugc xé ra tlr cac
thm duc ap luc thu duge nay. Cac miu thi ndy co thé sau d6 dugc 1am bio hoa
CO, trong ndi hép tidu chuin & ap sudt nim trong khoang tir 100 dén 400 bar
(100.10>-400.10°kPa) va nhiét d nim trong khoang tir 80 dén 180°C, t6t hon 1a
nim trong khoang tir 145 dén 180°C, tdt hon nira 12 nam trong khoang tir 150 dén
170°C, trong thoi gian khoang vai gio bing COZ.

Diéu ngac nhién d4 nhén thdy 1a cac hdn hop gém PEBA d3 dugc lam én
dinh bf”mg amin c6 thé dugc tao xép & nhiét do thép hon mdt chit so véi cac hdn
hop gdm PEBA di dugc lam 4n dinh bing carboxyl. Piéu d6 din dén viéc giam
chi phi cho ning luong va cho phép cho phép xir ly cac thanh phan twong ddi
nhay cam véi nhiét. Do d9, su uu tién duoc danh cho cac hdn hop gE‘)m PEBA da
duoc 1am én dinh bang amin bang CO, trong ndi hép & ap suit nim trong khoang
tir 100 dén 400 bar (100.102-400.10%kPa) va nhiét do nim trong khoang tir 80 dén
180°C, tt hon 12 nam trong khoang tlr 130 dén 180°C, tdt hon nira 1a ndm trong
khoang tir 140 dén 170°C, béng CO,.

Trai lai, trong truong hop cac hdn hgp c6 PEBA da dugc lam 6n dinh bang
carboxyl, s& ¢6 loi 12 viéc lam bdo hoa CO, duoc thuc hién trong ndi hép & ap suét
ndm trong khoang tir 100 dén 400 bar (100.10%-400.10%kPa) va nhiét 46 ndm trong
khoang tir 100 dén 180°C, tét hon 12 ndm trong khoang tir 145 dén 180°C, tot hon
nita 12 ndm tronkg khoang tir 150 d&én 190°C, bang CO,,

Trong quy trinh ép dun tao x6p, nhiét do bio hoa cling c6 thé cao hon do
cac hat néng chay.

Viéc tao bot xay ra véi viée gidn nd tu sinh.

Quy trinh 2 khéc theo sang ché bao gdm cac budc:
&]anlnéngchéytheoséngchévé
b. xtt Iy hdn hop néng chay nay bang chit tao xdp vat 1y va ép dun hdn hop néng
chay nay nhd tdm duc; 15 hodc khuon thich hop dé tao ra sin pham duc xdp.
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Quy trinh 2 nay co thé dugc thue hién, vi du, nhu sau: Céc vién da duoc tao ra tir
PEBA va poly(met)acrylat dugc dinh lugng duéi dang hon hop tron san kho hoidc
riéng biét nho cic can dinh luong thé tich hodc khéi lwong vao may dun di dugc
lam noéng trude téi nhiét do thich hop (vi du, may dun hai truc cua hang Coperion
hodc hang Berstorff hodc may dun mot truc cua hﬁﬁg Buss hodc cac moden tiéu
chuén khéc). Trén truc vit twong mg, véi tdc do thich hop, cac vién dugc lam
néng dé tao ra khéi néng chay. Chét tao Xép, vi du, CO,, dugc bd sung vao khoi
néng chay va dugc phan b trong né. Trén truc vit thi hai, khdi néng chay dugc
lam ngudi, boi vi chét tao xép co téc dung lam giam do nhét. TAm khudn duoc str
dung theo quy trinh nay 14, vi dy, khudn dang khe tuong ung véi dang hinh hoc
duoc mong mubn vé d day va chidu rong. Tai khudn nay, khéi néng chay sé tu
n& (x6p) khi thoét ra va va ngudi di dé tao ra san phdm ép dun dang xbp. Tuy theo
dang hinh hoc dugc mong mubn, san phim ép dun dang xbp nay c6 thé duoc thao
ra voi sy trg gitp ciia may can du6i dang tAm hodc véi su trg gip cla cac co chu
thao lién tuc khac (da biét tir viéc ép dun bién dang) va duoc lam ngudi. Sau quy
trinh 1dm ngudi hoan toan, san phém ¢p dun dang xép nay dugc cit theo d6 dai
mong mudn tuong tng.

Quy trinh 2 nay 1a mot quy trinh lién tuc va do d6 né dugce wu tién hon quy
trinh 1.

San phdm dugc tao x6p nay c6 thé duge st dung lam dé giay dép, 1am vat
liéu chét, lam vat liéu cach dién hodc cach nhiét, 1am bd phan giam chén, 1am bo

phén gidm trong lugng hodc trong két ciu déng 16p.

Vi du thie hién sang ché

Céac hdn hop tron kho chira PEBA va poly(met)acrylat 3 dugc tao ra tir
céc vién. Céc hdn hop nay duge dinh luong cdp véi mitc 20kg/gid nhd cdc can
dinh luvong may dun hai truc Coperion ZSK25 WLE di duoc lam néng trude lén
240°C. Chu hinh truc vit dugc st dung 13 truc vit tiéu chuén, vi du, dé san xuét
cac hop chit polyamit. Trong may dun hai truc nay, hdn hop nay duoc lam néng
vé6i tde dd truc vit 250 vong/phiit dé tao ra khéi nong chay. Khdi néng chay nay

dugc ép qua tAm khuon 3 18 ¢6 duong kinh 4mm trong mbi trudng hop dé tao ra
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cac dai nong chay. Cac dai néng chay nay duoc 1am ngudi trong bé nude & nhiét
d6 trong phong. Cac dai da déng cting va ngudi nay dugc cit nho thanh timg vién
trong may cit vién tir dai tiéu chuin. Cac vién thu dugce dugc 1am khé trong cac
may sdy khong khi kho & 80°C trong 12 gir dé ¢6 ham lugng nude < 0,02%. Cac
vién kho nay dugc xir 1y trén may dac 4p luc tiéu chuin (Engel Victory 650/200)
¢ truc vit 3 vung ti€u chuén véi nhiét do 6ng lidu 240°C dé tao ra cac tAm.
Khudn dic 4p luc duge 1am ngudi xudng 40°C. Ca¢ mau thir hinh 14p phuong c6
dd dai canh hoac 1a 30 x 10 x 5 mm hoac 1a 40 x 30 x 10 mm duoc xé ra tir cac
tdm dtc 4p luc thu duge. Cac méu thir nay duoc 1am bdo hoa CO, trong ndi hép
tiéu chuan trong khoang 4,5 gio (cdc miu nho) hoic 95 gid (cac miu 16n) & ap
suét 300bar (300,102kPa) va nhiét do 140°C bé“mg CO,. Viéc tao xép x4y ra voi su
gidn no tu sinh.

Céc chat dudi day duoc sir dung:
PEBA 1: PEBA ¢6 dau cudi amin chira 30% khéi luong cia cac khdi polyete
(VESTAMID® E58-S4) '
PEBA 2: PEBA c6 dau cudi carboxyl chira 20% khdi lugng ciia cac khéi polyete
(VESTAMID® E62-S3) |
(met)acrylat 1: polymetylmetacrylimit, nhu dugc mo ta frong EP 1755890 B1, c6
trong lugng phan tir 12 100000g/mol (xac dinh duqc'theo tiéu chuin PMMA
khang GPC), c6 chira 30% khdi lugng ciia cac don vi ¢6 cong thice IV, trong do6
mdi RI, R? va R® déu 1a nhém metyl, gém 57% khbi lugng 1a cac don vi metyl
metacrylat (MMA), 10% khéi luong 13 cic don vi metaérylic anhydrit (MA) va
3% khéi luong 1a cac don vi axit metacrylic (MAA) (dugc xac dinh bdi quang phd
IR).
(met)acrylat 2: poly(met)acrylat da cai bién kha ning chiu va dép, c¢6 trong lugng
phan tir 1a 200000g/mol (x4c dinh dugc theo tiéu chudn PMMA khéng GPC), gébm
55% khdi Iugng 13 cac don vi metyl metacrylat (MMA), 20% khdi lwong 1a cac
don vi styren, 2% khdi luong 1a cac don vi etyl acrylat (EA) va 23% khéi lugng
cao su. Cao su la polybutadien, da dugc ghép véi vo gdm cac don vi MMA va céc

don vi styren, va v6i duong kinh hoat tinh vé kha nang cai bién tinh chiu va dap
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(twong Gmg v6i dudong kinh khbi két tu trung binh) 14 300nm (duoc xac dinh bang
kinh hién vi dién tir truyén qua).

(met)acrylat 3: poly(met)acrylat di cai bién kha nang chiu va dép, lém
(met)acrylat 2, c6 trong lu’(_mg phan tir 1a 140000g/mol (xac dinh dugce theo ti€u
chuin PMMA khang GPC).

PA12: nylon-12 c6 dAu cubi carboxyl (VESTAMID® L1901)

Béng 1: Cac ché pham #1 t&i #9 duoc st dung.

Polyamit Poly(met)acrylat _ Ty trong
tinh theo
kg/cm3

(chwa tao
Xép)

#1* 99% khoi lugng PEBA 1 1% khoi luong (met)acrylat 1 1042/1030
#2 90% khdi luong PEBA 1 10% khéi lugng (met)acrylat 1 1045
#3 80% khdi luong PEBA 1 20% khbdi luong (met)acrylat 1 1062
#4 70% khdi lugng PEBA 1 30% khdi luong (met)acrylat 1 1079
#5 70% khdi lugng PEBA 2 30% khdi luong (met)acrylat 1 1069
#6* - 70% khdi luong PA12 30% khéi luong (met)acrylat 1 - 1065

#7 70% khoi lugng PEBA 1 30% khéi luong (met)acrylat 2 1032/1049

#8 70% khoi lugng PEBA 1 30% khodi luong (met)acrylat 3 1005/1047
#9* | 100% khoi lugng PEBA 1 - 1010

* khong theo sang ché |
Sau d6, cac ché phim xdp nay duogc kiém tra truc quan dudi kinh hién vi
dién tr quét va cac dac tinh dudi ddy dugce xac dinh hoic tinh toén:
d;z: duong kinh trung binh ciia cac 16 tinh theo pm
t;5: d0 day trung binh cta céc thanh 15 tinh theo pm
Niz: sb lwong 16 trén 1 cm®
p: ty trong ctia vét lidu x6p tinh theo kg/cm®
Ap: mirc thay dbi ty trong so véi vét liéu chwra tao xdp
Chét luong x6p: Cac x6p nay duge danh gia truc quan bang cac anh chup dudi
kinh hién vi v6i do phéan giai khac nhau. Céc anh chup dudi kinh hién vi cia cac
vi du tir 1 t61 9 dwoc thé hién trén cac hinh vé tir Fig.1 t6i Fig.9.
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1: su phan bd 15 khong ddng nhét, cac 16 khong ddng nhét
2: su phan b 16 ddng nhét, kich ¢& 15 dong nhét

Béang 2: Cac sb lidu do vat 1y cta cac ché phim #1 t6i #9.

Ttinh | ds | t; Nis p Ap Chat lrong
theo °C x0p

mE 140 | 6 | 0,5 | 4810° | 460 | 55% 1

#2 140 25 | 09 |011-10° | 110 89% 2

#3 140 24 | 09 |0,14-10°| 110 90% 2

#4 140 23 | 1,2 |0,14-10° | 260 76% 2

#5 155 22 1 ]0,14-10° | 150 86% 2

#6* 140 | #Hx | wkx Hokk 900 15% 1

#7 140 20 | 0,7 ]0,24-10° | 110 90% 2

#8 140 23 | <0,5]0,12:10° | 90 91% 2

* khéng theo sang ché
** xép bi xep
*#*% khong dugc xac dinh, do ty trong qua cao

Céc xbp lam tir cac ché phdm theo sang ché #2 t6i 5 va #7 va #8, so véi cac
ché phdm theo c4c giai phap k¥ thuat da biét, c6 dudng kinh 15 djz cao nim trong
khoang tir 21 dén 25pm va s luong 16/cm® Ny thap. Ty trong nim trong khoang
tir 90 dén 260 kg/cm3 va thap hon so véi nguyén lidu tir 76% t6i 91%. Ngoai ra,
céc xp 1am tir cac ché phim theo sang ché c6 su phan bd 16 déng nhat véi cac 16
¢6 kich thuéc gn nhu bang nhau (xem cac hinh v& Fig.2 t6i Fig.5, Fig.7 va
Fig.8).

Trong trudng hop cac vét lidu theo cac giai phap k¥ thuat da biét, ty trong
giam rd rét tr 15% t6i 55% duogc ghi nhén (#1, #6); duong kinh trung binh cua
céc 15 tuong tu cling ¢ cac gia tri thip hon so vdi cac ché phdm theo sang ché
(#1). Hon hop #6 c6 ty trong cao t6i mic ma dudng kinh va s6 luong 16 khong thé
xac dinh dugc. Xp hdn hop #9 bi xep. Cac ciu tric xp c6 su phan bd 15 khong
d6ng nhét véi cac 18 c6 kich thudce khac nhau (xem Fig.1, Fig.6 va Fig.9).
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Céc ché phdm khong theo sang ché #1 (ham Iuong PEBA 13 99% khoi
lugng), #6 (nylon-12 thay cho PEBA) va #9 (PEBA ma khong c6 acrylat) dugc
chi ra 14 cac vat liéu xdp khong thich hop. Cac hdn hop theo sang ché #2 t&i #4 va
#5 va #7 gbm PEBA c¢6 dau cudi amin va dau cudi carboxyl cling v6i him luong

poly(met)acrylat cao so véi hdn hop #1 ¢6 cac 16 dong déu, ddng nhét.
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Yéu cau bao hg

1. Hn hop gdm:

a. it nhit mot polyete amit khdi (PEBA) d3 dugc 1am 6n dinh bing carboxyl,

b. it nhit mot poly(met)acrylat duoc chon tir poly(met)acrylimit,
polyalkyl(met)acrylat va cac hdn hop cia chl'mgﬂ,

trong d6 ty 18 khéi lugng gitra PEBA so véi poly(met)acrylat ndm trong khoang tir
90:10 dén 60:40,

va trong d6 polyalkyl(met)acrylat nay c6 80% khdi luong t6i 99% khdi lugng cia
n6 1a cic don vi metyl metacrylat (MMA) va 1% khéi lugng t6i 20% khdi luong
cia né 1a cac don vi C1-Cl0-alkyl acrylat, tinh theo tdng khéi lugng cua
polyalkyl(met)acrylat, |

va khac biét & chd, PEBA nay chita 30 téi 60mmol/kg ciia cidc nhém cudi

carboxyl.

2. Hon hop theo diém 1, khac biét & chd, phan polyete trong PEBA chiém 10% t6i
50% khéi lugng, tinh theo tong khdi luong ciia PEBA.

3. Hon hop theo diém 1, khac biét & chd, poly(met)acrylimit bao gbm céc nhém
sau:

a. N-alkylacrylimit ¢6 cong thac (IV):

R' R’
L
o’ N0
3
R 4 av

trong d6 R' va R? 14 giéng nhau hoic khac nhau va 13 hydro hoic nhém metyl va
R® 14 hydro, gbc alkyl c6 1 t6i 20 nguyén tir cacbon hodc gbc aryl ¢ 2 t6i 20
nguyén tir cacbon

b. axit (met)acrylic,

c. (met)acrylic anhydrit, va
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d. (met)acrylat,
trong d6 mdi nhém trong s cac nhém a. téi d. c6 mit véi ham huong it nhat 1a 1%

khéi luong, tinh theo tong khéi lugng ciia poly(met)acrylimit.

4. Hdn hop theo diém 3, khac biét & chd, poly(met)acrylimit chira 10-95% khdi
leong, hodc 20-70% khéi lugng, hodc 25-40% khéi luong, clia cc don vi ¢6 cong
thire (IV).

5. Hbn hop theo diém 1, khac biét & chd, trong lugng phén t&* Mw cua
poly(met)acrylimit ndm trong khoang tir 50000 dén 150000g/mol, x4c dinh dugc
theo tidu chuin PMMA khang GPC.

6. HOn hop theo diém 1, khéac biét & chd, polyalkyl(met)acrylat chira styren 1lam

comonome.

7. Hon hop theo diém 1, khac biét & chd, polyalkyl(met)acrylat 12 mot polyme da

dugc cai bién v€ kha nang chiu va dép.

8. Hon hop theo diém 1, khac biét & chd, hdn hop nay chira it nhdt mot thanh phan
trong s6 cac thanh ph?in duoc chon tir chdt nhudm mau, dic biét 1a chét tao mau
va thudc nhudm, tét hon nira 1a thubc nhudm hiru co, chit dn dinh quang, chét én
dinh UV, chit hip thu UV, chit hip thu IR, chit c¢6 hoat tinh khang vi sinh, chét
lam cham ngon Itra, chit 6n dinh nhiét, chét chéng oxy hoa, polyme lién két
ngang, chit phu gia gia cudng soi vO co hoéc hiru co, chét chéng va dap va cac

hdn hop ctia chung.

9. San phim duc xbp ¢6 thé tao ra dugc tir hdn hop gdm:

a. it nhit mot polyete amit khéi (PEBA) da dugc 1am dn dinh bing carboxyl,
b. it nhat mot poly(met)acrylat duoc chon tir poly(met)acrylimit,
polyalkyl(met)acrylat va cdc hdn hop ciia ching,
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trong d6 ty 1¢ khdi lugng gitta PEBA so v6i poly(met)acrylat nim trong khoang tir
95:5 dén 60:40,

va trong dé polyalkyl(met)acrylat ndy c6 80% khéi luong t6i 99% khéi luong cua
n6 1a cac don vi metyl metacrylat (MMA) va 1% khéi lugng t6i 20% khdi luong
la cac don vi CI1-Cl0-alkyl acrylat, tinh theo tdng khéi luong cua
polyalkyl(met)acrylat. » ”

10. Quy trinh san xuét san pham dic x8p, bao gdm cac bude:

a. 1am néng chay hén hop theo diém bat ky trong sb cac diém tir 1 t6i 8,

b. ép dun hdn hop néng chay nay dé thu duge cac vién,

c. dtic 4p luc cac vién nay dé thu dugc san phdm ddc hodc tém_ ép dun va

d. dua san phdm duc hodc tAm ép dun ndy vao trong 10 hdp va xir Iy bang chét tao

xOp vat ly dé tao ra sdn pham duc xop.

11. Quy trinh san xut san pham duc xbp, bao gdm cac bude:
a. 1am néng chay hén hop theo diém bat ky trong s cac diém tir 1 t6i 8 va
b. xir Iy hdn hop néng chay nay bang chét tao xbp vat 1y va ép din hdn hop nong

chay nay nh& khudn hoic dia 16 dé tao ra san pham duc x6p.

12. San phdm duc xdp theo diém 9, trong d6 san phim nay duoc st dung dé 1am
- dé giay dép, vat liéu chdt, vat liéu cach dién hodc cach nhiét, bd phan giam chin,

- b phén giam trong lugng hodc trong két cau dang 16p

13. San phdm dac x6p theo diém 9, khac biét & chd, phan polyete trong PEBA
chiém 10% t&i 50% khéi lugng, tinh theo téng khéi lugng ciia PEBA.

14. San phim duc xdp theo diém 9, khac biét & chd, poly(met)acrylimit bao gdbm

cac nhém sau:

a. N-alkylacrylimit ¢6 cong thiac (IV):
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R R®
| —
o N~ 0
3
L R J o

trong d6 R' va R? 1a giéng nhau hodc khac nhau va 13 hydro hoic nhém metyl va
R® 13 hydro, gbc alkyl c¢6 1 téi 20 nguyén tir cacbon hodc gdc aryl ¢6 2 t6i 20
nguyén tir cacbon

b. axit (met)acrylic,

c. (met)acrylic anhydrit, va

d. (met)acrylat, |

trong d6 mdi nhém trong sé cac nhom a. t6i d. ¢ mit véi ham lugng it nhit 1a 1%

khéi lugng, tinh theo téng khdi lwong ciia poly(met)acrylimit.

15. San phdm duc x6p theo diém 14, khac biét & chd, poly(met)acrylimit chira 10-
95% khéi lugng, hodc 20-70% khbi luong, hoic 25-40% khdi lugng, cia cac don
vi ¢6 cong thire (IV).

16. San phim diic xdp theo diém 9, khac biét & chd, trong lugng phan tir Mw clia
poly(met)acrylimit nim trong khoang tir 50000 dén 150000g/mol, x4c dinh dugc
theo tiéu chuan PMMA khéng GPC.

17. San pham duc x6p theo diém 9, khéc biét & chd, polyalkyl(met)acrylat chira

styren lam comonome.

18. San phim duc x6p theo diém 9, khac biét & chd, polyalkyl(met)acrylat 13 mot

polyme da dugc cai bién vé kha ndng chiu va dap.

19. San phim duc xp theo diém 9, khac biét & chd, hdn hop chira it nhit mot
thanh phan trong sb cac thanh phin dwoc chon tir chit nhuém mau, dic biét 1a
chét tao mau va thudc nhudm, tdt hon nita 12 thuéc nhudm hiru co, chét én dinh

“quang, chit én dinh UV, chit hip thu UV, chét hdp thu IR, chit c6 hoat tinh
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khéng vi sinh, chét 1am chim ngon Itra, chit 6n dinh nhiét, chat chéng oxy hoa,
polyme lién két ngang, chit phu gia gia cudong soi vo co hodc hiru co, chit chéng

va dap va cac hon hop cta ching.
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173

fig. 2 10 Fig, 4
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3/3

Flg. 7

Fig. 8
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